Despite the increase in numbers of the extreme elderly, little data is available regarding their outcome after surgery for fracture of the hip. We performed a prospective study of 50 patients aged 95 years and over who underwent this procedure. Outcome measures included morbidity, mortality, hospital stay, residential and walking status. Comparison was made with a control group of 200 consecutive patients aged less than 95 years who had a similar operation. The mortality at 28 and 120 days was higher (p = 0.005, p = 0.001) in the patients over 95 years. However, the one-year cumulative post-operative mortality was neither significantly different between the two groups (p = 0.229) nor from the standardised mortality rate for the age-matched population (p = 0.445). Predictors of mortality included the ASA grade, the number of comorbid medical conditions and active medical problems on admission. Patients over 95 were unlikely to recover their independence and at a mean follow-up of 29.3 months (12.1 to 48) 96% required permanent institutional care.
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More than 60% of patients with a fracture of the hip have significant coexisting medical problems at the time of presentation, 1 and a one-year mortality rate of between 14% and 47% has been reported. [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] The lifetime incidence of hip fracture in the United Kingdom is approximately 18% in women and 6% in men. 13 The annual incidence increases with age, rising from three per 100 women aged between 65 and 74 to 12.6 per 100 aged 85 or older. 14, 15 At present there are some 250 000 people over the age of 95 residing in the United Kingdom and it is predicted that this number will increase dramatically over the next decade. 16 Previous studies have associated advanced age with increased mortality after hip fracture, [17] [18] [19] [20] [21] [22] and increasing age has been linked with poorer functional recovery, diminished walking ability and increased post-operative complications. 6, 8, 17, 18, 21, 22 Extremely old patients represent a small but challenging subpopulation of those with fractures of the hip, but there is little published in the way of specific outcome.
Patients and Methods
Patients aged 95 years and older presenting with a fracture of the hip were identified prospectively on presentation from the start of 2000 and were followed up until September 2004 either until their death or to the conclusion of the study. Follow-up information was collected from medical, general practitioner (GP) and physiotherapy/occupational therapy records and, where possible, the patients were also contacted. If a patient was unable to give the appropriate information, a family member, carer or GP was then interviewed. The data were compared that from a control cohort consisting of 200 consecutive individuals under the age of 95 who underwent similar surgery during the period of study. The control group was followed up for a period of 12 months.
All fracture types were included. In the control group four patients (2%) sustained fractures which were subsequently histologically proven to be secondary to metastatic deposits. No patients in the study group had fractures secondary to neoplastic deposits. All had surgical treatment and followed a similar post-operative protocol with mobilisation on the first post-operative day if possible. When patients were considered fit for discharge from the trauma unit, they were transferred to either an inpatient rehabilitation ward, a nursing/residential home or their own home with the appropriate level of social support. The patients' pre-operative mobility, place of residence and health status were recorded at the time of admission. Pre-and post-operative mobility was defined by the number and type of walking aids used by the patient. Pre-operative health status was defined by the number of pre-existing medical conditions including diabetes mellitus, congestive cardiac failure, cardiac arrhythmia, ischaemic heart and cerebrovascular disease, renal impairment, malignancy, Parkinson's disease, hypertension, chronic obstructive airways disease, and the need for ongoing anticoagulation therapy. These co-morbidities were chosen as important based on those reported in previous studies. 23, 24 It has been reported that patients with two or fewer comorbidities have improved outcomes compared to those with three or more. 25 Patients were also scored at the time of surgery according to the American Society of Anesthesiologists (ASA) grading scale. 26 Statistical analysis was carried out using t -tests for parametric data, the Mann Whitney test for non-parametric data and the chi-squared test for categorical data as appropriate (SPSS v12.0, SPSS Inc., Chicago, Illinois). A p value of ≤ 0.05 was considered significant. Survivorship was plotted using the Kaplan-Meier method.
Results
During the period of study 1262 patients underwent surgery for a fracture of the hip, of whom 51 (4%) were aged 95 or more. One patient did not undergo surgery, being moribund on admission and was therefore excluded from the study. All patients were female, with a mean age of 98.1 years (95.3 to 104.9). The mean follow-up was 29.3 months (12.1 to 48.0). A total of 18 patients (36.0%) died during follow-up, with a median time to death of 14.0 days (5 to 279). The mean age of patients in the control group was 81.3 years (50.4 to 94.8) with a female:male ratio of 4:1.
Survivorship following the fracture is shown for both groups in Figure 1 . The cumulative mortality rate, length of stay and pre-and post-operative mobility are recorded in Table I . The number of co-morbidities, type of fracture, ASA grade and presence of associated medical pathology are shown in Table II . The place of residence prior to the fracture, at discharge and one year post-operatively are shown in Table III .
Discussion
Mortality. Many studies have attempted to identify the factors responsible for increased morbidity and mortality after fracture of the hip. Advancing age has been noted to be one such factor. 2, 11, 23, [27] [28] [29] [30] [31] However, other pre-injury features, such as gender, co-morbidities and environment, have frequently acted as confounding variables in these reviews. Several authors have challenged the notion that age in isolation affects the mortality rate after fracture of the hip. 9, 22 In this study, the post-operative mortality for patients aged 95 years and above was significantly higher at both 28 and 120 days (p = 0.005, p = 0.001). However, by one year the mortality rate was not significantly different from that of the control population (p = 0.229).
In males aged 50 to 54 the annual standardised mortality rate is 6.9 per 1000, rising to 296.6 per 1000 in those aged 95 and older. 32, 33 In females it rises from 4.0 per 1000 to 259.5 per 1000, respectively. This makes direct comparison of post-operative mortality between the different age groups difficult, as it does not allow for the age-related increase in the standardised mortality rate. It is more appropriate to examine the standardised mortality rate for a particular age group. Table IV lists data obtained from the Government Actuary's Department. It is evident that the standardised mortality rate for females in the population aged 98 years (the mean age of our study cohort) is 31.0%. This is not significantly different from the one-year post-operative mortality in the study group (p = 0.445). In addition, the median survival from time of surgery was 2. Several studies have reported that advancing age is associated with increased length of hospital stay after surgery for fracture of the hip. 6, 8, 21 The mean length of stay on the acute orthopaedic unit was not significantly different between age groups. This is a consequence of the unit's transfer policy, whereby a patient would typically be moved to a rehabilitation ward if a prolonged stay was anticipated. However, when we examine the length of stay for a patient when transferred to the rehabilitation unit, this was significantly increased (56.5 days vs 28 days; p = 0.011) in those patients over 95. This has obvious implications for bed occupancy and cost. Place of residence. Where a patient resides after discharge from hospital has become an increasingly important measure of outcome owing to its effect on social function and the substantial associated cost of care in a skilled nursing facility. 6, 20, 34, 35 The cohort of patients admitted from home represents an important group. One of the principal aims of surgery is to return these individuals to independent living. At the time of fracture, a surprising 62% of patients aged over 95 lived independently, either in their own home or in sheltered housing. After 12 months only 12% of patients over 95 years of age were living at home, compared with 46% of the control group (p = 0.0001). By the time of final follow-up (mean 29.3 months) only 4% of patients over 95 were living independently, with the remaining 96% requiring long-term institutional care. Walking ability. Advanced age has been cited by some investigators as being associated with a poor functional recovery after these fractures. 19, 22, 23 At the time of fracture, 96% of patients aged 95 and over were independently mobile, mainly with the use of walking aids. However, by the final follow-up at a mean 29.3 months, only 36% were independently mobile. Of the remainder, 28% required nursing assistance with the other 36% being entirely bed bound. Co-morbidity factors. Poorly controlled systemic illness has been associated with an increased mortality after fracture of the hip. 2, 28, 36, 37 In this study, patients 95 years of age and over with an active medical comorbidity at the time of admission were twice as likely to die in the first postoperative year as those presenting with no active comorbidity. Kenzora et al 9 found that four or more medical comorbidities significantly increased the post-operative mortality rate after fracture of the hip. In our cohort, patients with no comorbidity had a relative risk of death in the first post-operative year of 0.36. For those with one or two comorbidities the relative risk was 1.33, and for those with three or four the relative risk was 2.33. None of the surviving patients had more than two medical co-morbid conditions.
Aharanoff et al 25 noted that patients undergoing surgery for fracture of the hip who are ASA 3 or 4 have a higher post-operative mortality rate than those of grades 1 and 2. In our series, the ASA score was found to be highly predictive of post-operative mortality (Table V) . These findings are also consistent with those of White et al, 12 who found the ASA grading system to be the most accurate predictor of post-operative mortality after a fracture of the hip.
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